Mutagenic response of mouse lymphoma cells after activation of benzidine and 2-aminofluorene with purified prostaglandin H synthase.
The mutagenic response of L5178Y mouse lymphoma cells to the model aromatic amine carcinogens, benzidine (BNZ) and 2-aminofluorene (2-AF) in the presence of the mammalian peroxidase prostaglandin H synthase (PHS) was examined. Standard incubation conditions for mouse lymphoma cells and the PHS system were developed. The cells were exposed to BNZ and 2-AF with purified PHS in the presence or absence of a peroxide, 5-phenyl-4-pentenyl hydroperoxide (PPHP) which is required for PHS-dependent amine oxidation. Incubations were carried out in a medium consisting of Hanks' balanced salt solution with calcium and magnesium and 0.1% pluronic F-68. BNZ by itself or in the presence of PPHP induced a weak mutagenic response in mouse lymphoma cells, but the addition of PHS or PHS and its co-factor PPHP increased the mutagenic response approximately 5-fold over that observed in the absence of PHS. A maximal mutagenic response for BNZ was observed after incubation with the complete activating system, PHS and PPHP. These data are in agreement with the fact that BNZ is an excellent substrate for PHS. When 2-AF was incubated with mouse lymphoma cells, only a minimal mutagenic response was observed. Incubation of 2-AF with either PPHP or PPHP and PHS (complete peroxidase system produced a significant enhancement in mutagenic response. Thus, the mutagenic response of the mouse lymphoma cells to 2-AF was dependent on the peroxide, PPHP but not the enzyme PHS. These data suggest that 2-AF, which is a poor PHS substrate, is oxidized by a different catalyst than PHS. This work demonstrates that BNZ and 2-AF are converted by peroxide-dependent mechanisms to mutagens that can be detected in mammalian cells.